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Abstract of WO 2004102714 (Al) 

An electrolyte polymer for solid polymer fuel cells Is disclosed which is composed of a perfluorinated 
polymer having a sulfonic acid group. In a test where 0.1 g of the polymer is immersed in 50 g of 
Fenton's reagent solution containing 3% of hydrogen peroxide solution and 200 ppm of divalent iron 
ions at 40 not C for 16 hours, the amount of dissolved fluorine ions detected in the solution is not more 
than 0,002% of the total fluorine in the polymer Immersed in the reagent solution. This electrolyte 
polymer has only a few unstable terminal groups and thus is excellent in durability. Consequently, the 
electrolyte polymer Is suitable as a polymer for forming an electrolyte membrane or a polymer to be 
contained in a catalyst layer in a solid polymer fuel cell. 
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^ (57) Abstract: An electrolyte polymer for solid polymer fuel cells is disclosed which is composed of a perfluorinated polymer 
^ having a sulfonic acid group. In a test where 0.1 g of the polymer is immersed in 50 g of Fenton's reagent solution containing 3% of 
^ hydrogen peroxide solution and 200 ppm of divalent iron ions at 40"C for 1 6 hours, the amount of dissolved fluorine ions detected in 
the solution is not more than 0.002% of the total fluorine in the polymer immersed in the reagent solution. This electrolyte polymer 
^ has only a few unstable terminal groups and thus is excellent in durability. Consequently, the electrolyte polymer is suitable as a 
^ polymer for forming an electrolyte membrane or a polymer to be contained in a catalyst layer in a solid polymer fuel cell. 

f^±yvmm<Do. oo2%j5iT-t?fc^ii^*iS5i^^M«s**«7teffl««M7Ku v-^Stt-rSc *«?8cD««H7Hy 



wo 2004/102714 



PCT/JP2004/006689 



1 

mmm 

mm • mmm^mzmr^o 

S&Wt-§/N°—:7;i/:tnib$n:^5}^U ^(D—tl(D^^^mM^\^^ -co 



wo 2004/102714 



PCT/JP2004/006689 



2 

E/HFP*a-a-#:i:Vi5) tCOV^T. ^«a-e7KM3gbT- C OOHS^- C 
F^HX^mt-^;^^ (^ffl#fFll3 0 8 5 0 8 3^) . 

m mmm^m^ 24221 8#) o 

vm'M:^'Vmmt^-j3m (^a#fFS4 6 2 6 5 8 7-^) o 

5^ h ^ yM n x5=- >//^>- y uyjv^jv bf— ;vx— 7^;n^*M'a-#: ( 
'^'&xmmT^:&m (#^^7 - 30134-^) « 

T F E /H F P *a-&#:Xt3:T F E / P F V E V^T. ^i^i^^ 

7-5 7 4 3-^) o 

TFE/p FVE^^m-a-^fc-oviT, ^^^m-^xtM^-^t^M-a-^/^^^ D ^ 

7jc 4» L , # n ^ 1 ~ 5 mm (D Jt^5ti|&% ^ :7 y * X ic^M $ 

. iirTMa'rS:^^^ 0-8 7 7 46-^) c 

T F E F P #«-a-#X«T F E / P F V E m^m^mz^O V^T. MM^T 

mm 2000-198813-^) o 

TFE/HFPm*a-a-#:xt*TFE/p FVEm^«'&#i-::3ViT. 

^ mm 2002-249585 

vib^Vs :ine>(D:^mu^:t>^mmx\-it(Dmm^m^^r^'^^)'^-\zM 
t^mmx\tf3i<. yym^^v'^—<D-mm^mm(D^^mzmT^^(Dx:^^ 
o fs:^. :^mmm\z:^^^x-<:t>^m:m(Dmm^mh\t. i}U7K^mm\z^^^:t 
y^mmz^mv t>^m^\^>^h(Dtv. y.)V:^>m^ommwmtu- so^f 



wo 2004/102714 



PCT/JP2004/006689 



3 

$nTVi§ (iif^HH4 6-23245 #) o Uj&^b 

fg^<i:l/T^;V:t4^>'H^li^)^)^KmsnT*5D. 0. 5~1. 5 g(D53? ^ 
3 0 %Oj^m'fb7jc^7ic<h 1 0 p pm© 2«^-1':t->^'S'tyr7 3:> h>tS:m^?^5 

lS:$5'^MMi^«?fiffl«^R5j^U-^-T'25oT. 3 %(Z)ji^'fb7jc^7Kai 2 0 0 p p 
m®2t5^-r?r>^'^t?yx>h>M^?^?S5 0 g 4" {d^^ U V— 0 . 1 gSr4 0 

tlrlg#S^#f §/'^-:7;v:tn'ft:$tife#Uv-{c^b. 2 o o-s o o'C^M 



wo 2004/102714 



PCT/JP2004/006689 



4 

^Tffi:^ 0 . 0 2 M p a&rf(omBerfmMm^ o . i mm&.±ff'D rz.mz. i s 

mm • mmm^^o)mm.-:^m^zm\^>x. mmmmnm^mn^t^'^v^'-. mm 

^mmx\t. mpmmmm\zmf:^^^j^-(D^izmT^m^<Dmm}ivx 
^^ts7i^^m\z'^^j^-^mmt^f)K iim<t;7jcmzK»mii~3 o%. 2mm 



wo 2004/102714 



PCT/JP2004/006689 



5 

'f:t>m«mo~5 0 0 ppm. S«?am^2 5-9 OX:. Sm^P^^O. 5 

h >m,Mmm 50g4'j-4o"C'ei6 mmnmw-^ u -r— o . i g ^mM't^u 

= CF (OCF^CFX) „-Op- (CF^) nSOsH i^Z.-VX\ty ymMl'X 
pilOXtSlTS?). n = 0<Da:#Jct*p = 0^^^o ) T?^$n-&/^ 

1 — 9 ODMit'ezbO. r 1 ~ 8 <DSIS:'t?S 0 , s 0 — 8 ©^^T? ^ 0 . z 
JS2X«3-r2b§o 

CF2 = CFO (CF2) qSOgH -^1 

CF2 = CFOCF2CF (CF3) O (CFg) , SO3H -^2 

CF2 = CF (CF2) sSOgH -^3 

CF2 = CF [OCF2CF (CF3) ] zO (CF2) 2SO3H -^4 



wo 2004/102714 



PCT/JP2004/006689 



6 

^^'i)-y)V:tuyu}£u>mi!)^mif^n^f}^. mm-iy^hyy)V:tti 
n^/^—iif3i^/'^—y)V:ta (T;v=^^;nf:=i;vx— thx\t. cf2= 

CF- (OCF2CFY) i-0-R^T*^n§'fb#WW*bVio ItfcV. 

R ' ummx^t^i^mo) c „ f ^ , + ^ t« $ >^ n t )v^)m ( 1 ^ u ^ 

1 2) T2fe§o 

cf2=cf- (0CF2CFY) t-o-R'T^$n-5'fb'a•^^<^^?^bVi^^l 

CF2 = CFO (CF2) vCFs -^5 

CF2 = CFOCF2CF (CF3) O (CFj) wCFg -^6 

CF2 = CF [OCF2CF (CF3) ] ,0 (CF2) 2CF3 -^7 
^Tc. ;'^—y)]^:tti:tUy^>'P/'^—y}V^U (7)V^)V}d:=.JVJl—y=-)V) 
^(d, ;'^—y)V:tU (3 -rt^-y-^T"^- 1, 6-z^JL» m<DA—y)V:tUih 

. 0. 5-2. O^U^S/g^^MBI. #IC0. 7-1. 65U^«/g^^ 



wo 2004/102714 



PCT/JP2004/006689 



7 

0 0^3 0 OX^O^^mV&ioO. 0 2MP a£J^T®^^JEETO. immSk±BMm 
^®^^m5K^i-#«T^ - C O OHS^- C F = C F 2»#<D^^^*«S/^)^'* 

T- CO FSJc^m^n. -D^^-^yymiST. t^^M^- o^^j^- c f gXfc^ 

2f:%^Jc:felt'&Mi3ETii^in.M^aS«. 2 0 0 ~ 3 0 0 "CX^^ifi. 2 2 0^2 
8 CC/S^^SiClf ^bVio 2 0 0'C7fe«T^§^:^^^'^tgS®^m:^^^3fe^^ 

M/OmTf ^®^|ff^b<fj:Vio #J^2 2 0-2 8 0"CT^&§t^ ^^^Wt6» 

i^ffiTI^5aSJc:fettSffi:^Jta:0. 0 2MP a£4TJ&W*b<, 0. OlMPa 
OT5&^Se.J'«=^bVio 0. 0 2MP aJ::t):^#V^^:^^^5N^WIi»®^^5?)^ 
^*KJfcfTt)n75:Vi(^-e$f^b<75:V^o 0. 0 IMP ae^TcOJE:^JT^P^^^La^ 

0. l^^gisA-hT^&D. 0. 2~1 6»l:dt$e>JC^g^^bV>„ 0. 1 BtW^^^T 

^■m^(omMJs^B^n\z.fs.^o o. 2—1 6NF^7?^§a::^^5£W«MK®^iit) 

—y)V^Xir}V^^i^j:.—'r)V (PFA) ^Or? ^y^^W^v"- h±t-^St"^ 



wo 2004/102714 



PCT/JP2004/006689 



8 

:^m^^^^^^yy^:ff^i^^i&'^-^^^y^^9m\t. i 5 0-2 0 ox:<d 

Vic 1 7 0~1 9 0'CCDfiSTy>y*:^7,t^$^§i:, - S OgFS^^iSJ'jllJ&t 

A-:7;P:tDfcrn;Ht;^tJfcS'::^<iilt)3gb^&t^"^tr^«'&^ir:fev:>T. ^ 

<DM3tx5g^:^^viT±f3®MJE^FPiimaRtJ^:7^y*>^b5!!!S&bTVi3^j;Vi«'a■. m 

So 

tt©'BmmcDWiJv#oii^55iS^f^bVi, mmmM 



wo 2004/102714 



PCT/JP2004/006689 



9 

mi'] 

CF3) O (CF2) 2SO2F(c»^X^05gb#^ai:;&^e.:fe^*a'&#l>* (M 
OT^m'a-#:A<fcVi5o ) 2 8 0 0 &^PFA^>'-hJiJCi^-J^4MSC$ii-> «^ 

^^^^yi:]£t!i 0 p a. 2 5 ox:izx4mmmmm^n'o-^o mmm^o^ 

r^t. mm^MM\Z^Ki> 1 7 8 0 cm-^i:l 8 10 cm-^O-COOHSJ^ 
ifiM^nSi^iRi: 1 8 0 0 cm-^©-CF = CF2JC»«$n§^iKd^'i^iI>bT:fe 

0. 1 8 8 0 cm-'<D-coFm\zmm-^Mmmmi^vx\,^rco 

%05ig'&^#:^-i/*-i^ffi:^3t?0. 2 5MPaSAU. 1 9 O''CT40t^m^bT 

ofc->-b^±HB3 2LCDliBE^^®«iC©-&. :7 2 0 % 8 
0 ^ODfl-^m-f^^-y— C^E^-^O. 2 5MPa»Ab. 1 8 0'CT4^l^1#itU 

xy^mimm^n-DT^o mm.^yym:^'7^^mn.hXT^V'^-^mx)ii^v. m 
wmxm^ vxyy mitmm. vtc 7. jvt^ >mM<Dmmi^^(D - s o 2 f ^ 



wo 2004/102714 



PCT/JP2004/006689 



10 

0. 1 g^^n— :/3!^yi^X't'-e#»u. 3 %oii^>fi:>!K^7fc^2 o o p pm© 

[M2] 

m 1 Tit e. nfemrm#:3j^ Ux'-25oog^2 ifif¥ffiaT^?iM^ u v vit^. 

—-Jj. MlT^snfemM-fb^i^U v-2 5 0 0 g^. F^Mj&VNX-T-n'r c-a-^ 
bfeo iia)^X^^K#7^;VA_h{cm^^#U. e^»)&^^0. 5mg/cm2© 

tfv- ^mmm ^wm u fe. 

r:T>AH:=3 0/2 3) SjtU7tMjK2 OgfC^gxKl 2 4 g ^^imbSWiS^ 
1 0:«'^HtTi^— {^^m^-arfco iinf;i-htB:7 ^y^'fbMbfem^W^U "7— (D 

1 0 %XiS7y— ;v^^^7 5 g^iinb. ^sfcs 6 goxa^y— ;v€:iiiinuH?^ 
^m^y ^ )Vh.±.\zmmm,mv. m^mti^o. 3 smg/cm^wry-HMSs 



wo 2004/102714 



PCT/JP2004/006689 



11 

mmvxmmmm2 5 c m^(Dm • mmmm^i^^mco zfu:^^mt 1 2 or, 

(5pjffi^7o%) , jtjv-h'tc^^ (fijffl^4o%) ^■^n-^*n#^^b, 
'mw^'^nm-r^t. M^=&is^bT^^B 100 omm^^o^jvmmti 5 om 
^7.uL%\zmM,f)^ 7 0 -c© wbfe:^7. t vx-^jvmzmmt^o 

[M3] 

'9si2t?#e)nfeii^K#u^— ® 1 o%jL^ y—)vmw^^M±K^^7, 
. m,mvxm3i^f}^3 0 iim(D^^7.hmm%rco n^ntcm^ 1 2 ox:xo. 5 

Xib^Bl 0 0 omm^(Dt)Vmmt.7 3 OmV, «ffi<£T^t4i^2 AtV/h-e^ 

[M5 amm) 1 

m 1 \z^n^mMM(D^^n^^yy^^M^ff'DX\/^u^>^M'^^A^mm v 
. mii:mm\zvxyx.>h>m,m^(ommmm^n'orc. u^^oDmrn^oy 

. mmvTcn^U'^'-^O'^yyBMo^o. 0 5 0%TSo;/to 

M5-e#e.nfe5i^u^-^fflVife]^Am^^ m2tnmizvxm'nmm^i^^ 



wo 2004/102714 PCT/JP2004/006689 

12 

)VmB\'iQ 9 SmV, Sffi^T^«^8 0 jti V/hT^o:feo 
m7 (Jt^M) ] 

m-i^y^m&^^mt^ii. m:mvrc:^v^—^<D±yymm(Do. 005% 
[M8 atmm) ] 

7 2 5mv, mmi&Tm\-^m2 0 iL^/\it,u^. 

x-L^nWi-z'^nxn^. 

-^—^mmmiziE^izy ymitmmx^ ^<Dx. ±m(D^^M^mMf)m 



wo 2004/102714 



PCT/JP2004/006689 



13 

m-M<Dmm 

MW«M«^liH#U'7-l?a&-pT. 3 %(D7^m^h:^m7Kt 2 0 0 p pmCD 2 

iSD5gb¥^a:CF2 = CF (OCF2CFX) „,-Op- (CF^) ^SOgHfcS 
ttO-3CDS^. n 0 ~ 1 2 cD^i:. p^OXttlf^O. n = 0©t#}C}* 

p = 0Tfe§c. ) ^^ts/'^—y)v:tu:fy—:^>m^w^'v^^mM(Dmmnzm^ 

3. :7;i/:tn>fb;Sn;fe#U'T-t*. 'i:^>^m^m^^o. 5~2. 0 

t^/^—y}V:tu^-^tirc'^ u ^cjtb. 2 0 0 ~ 3 0 0 "comSTjEE^fj 0 . 
0 2MP ae4To^^ffiT{cil^!aa^o. i^Me^j:fT'p;^i^Jc. 150-200 

5 . tffiB«#FK3}^ U *T-50«> 3 % (DmkitTiam:^^ 2 0 0 p p m© 2 tt^-T :t 
>^^tsy:t.>h>UM^m5 0 g^iJil^UV-O. 1 g^4 O'er! 6^^^ 



wo 2004/102714 



PCT/JP2004/006689 



14 

CF2=CF (0CF2CFX) ^-Op- (CF2) „S03H{c:»-:^<|gt)3gb¥ 

-zxD^ y T-tt, m^<Dmm 1 ~ 3 <D\t^-tnfi^\zmk<omMn^ u -^-is^ s 
- F ^ > 6 © ra \zmm. $ n s «^kk & fj: ^ ® m 



INTERNATIONAL SEARCH REPORT 



A. CLASSIFICATION OF SUBJECT MATTER 

Int-Cl*^ H01M8/02, H01M8/10, HOlBl/06, H01B13/00 



Intemationai application No. 

PCT/JP2Q04/006689 



According to IntCTiadonal Patent Classification (IPC) or to both national classification and IPC 
B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int.Cl"^ H01M8/02, H01M8/10, HOlBl/06, H01B13/00 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1922-1996 Toroka Jitsuyo Shinan Koho 1994-2004 

Kokai Jitsuyo Shinan Koho 1971-2004 Jitsuyo Shinan Toroku Koho 1996-2004 

Electronic data base consulted during the intemationai search (name of data base and, where practicable, search terms used) 
WPI/L ■ 



a DOCUMENTS CONSIDERED TO BE REUBVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



Y 
A 



y 

A 



JP 2002-231268 A (Asahi Glass Co.^ Ltd.)/ 
16 August, 2002 (16.08.02), 
Claims; Par. Nos . [0027] to [0028] 
(Family: none) 

JP 11-116710 A (Daikin Industries, Ltd.), 
27 April, 1999 (27.04,99), 
Claims; Par. No. [0001] 
( Fami ly : none ) 



1-3,7- 
4-6,8 



1-3,7 
4-6,8 



□ Further documents are listed in the continuation of Box C. 



I I See patent family annex. 



-A" 



Special categories of cited documents: 

document defining the general state of the art which is not considered 
to be of particular relevance 

earlier application or patent but published on or after the intemationai 
filing date 

document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

document referring to an oral disclosure, use, exhibition or other means 
document published prior to fte intemationai filing date but later than 
the priority date claimed 



'T' later document published after the intemationai filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document Is taken alone 

*y* document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

document member of the same patent family 



Date of the actual completion of the intemationai search 
09 August, 2004 (09.08.04) 


Date of mailing of the international search report 
31 August, 2004 (31.08.04) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized ofQcer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (January 2004) 



Mtimm^ PCT/JP200 4/00668 9 



A. ^m<r>m-t^j^m<r)^m mm<^m^m ( i p o ) 

Int. Cl^ H01M8/'02, HO 1M8/1 0, HOlBl/06, H01B13/f00 



m^&ff'^tzMymmn (mmmt^ (iPO ) 



Int. Cl' H01M8/02, HO 1M8/1 0, HOlBl/06, H01B13/00 



u:^mmmM^n i922-i996<^ 

B-^m^mMmwiM^^^ 1971-200 4<¥ 

s^^-m^mm^M^j^m. 1994-2004^ 

B *H*fflif^S«^<5i^ 1996-200 4<¥ 



WPI/L 



JP 2002-231268 A 2 0 0 2. 08. 1 

6 [#fFlt*O^H] , [00271 - 1002 8] (:7r5y-JfcL) 



JP 11-116710 A (V-C^lyOL^^m 1 9 9 9. 04. 

2 7 mff-m^<Dmm} . [oooii (:7r§ y-/j:u. 



A 



1-3. 7 
4-6. 8 
1-3. 7 
4-6. 8 



TAJ #{cKag(^fc53icSftTf«:^i:<. — jS«ig^$|?7KJPSr^ 
to 



ryj #{c:Miiofc5:i:fiRT?fcoT. ^^:fciti:'ft&<^iet 



09. 0 8. 2004 



mmmmm<o?mB 3 f ^ 8. 2004 



B*:H#I¥;t (I SA/JP) 
100-8915 



4X 



2 9 3 0 



.0 3-3 5 8 1-1 1 0 1 I^SS 3477^ 



^I^PCT/I SA/'2 1 0 (||2-~^— e?) (2004^1^) 



